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TITLE OF THE INVENTION: 
SYSTEM AND METHOD FOR ELECTRONIC MEDICAL FILE MANAGEMENT 



FIELD OF THE INVENTION 



[0001] The present invention pertains to the field of 
medical record management. More specifically, the invention 
relates to a system and method for electronic medical record 
management that allows electronic medical record integrity 
to be maintained. 
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BACKGROUND OF THE RELATED ART 
[0002] Electronic medical file systems, also known as 
telemedicine systems, are known in the art. These 
telemedicine systems allow medical practitioners to engage in 
diagnostic activities without being in the same physical 
location as the patient. For example, some telemedicine 
systems allow doctors to remotely view a patient using video 
cameras, still pictures, or other suitable imaging devices. 
Likewise, other telemedicine systems allow doctors to send 
and receive diagnostic data, such as x-rays, sonograms, audio 
data, audiovisual data, graphic data, text data, or other 
suitable diagnostic data. These systems may be subject to 
one or more standards organizations or regulatory bodies, 
such as Digital Imaging and Communications in Medicine 
(DICOM), the National Electrical Manufacturers Association 
(NEMA) , the American Medical Association (AMA) , and other 
private, state, or federal regulatory agencies and standards 
organizations . 

[0003] Although these telemedicine systems exist and have 
been implemented, there are significant problems that prevent 
them from being widely used. One such problem is that 
medical records created using the telemedicine systems and 
apparatuses cannot be controlled. Thus, it is possible for 
medical files to be lost, corrupted, modified, or otherwise 
changed. Such changes can result in significant legal 
liability, and the ability to perform such changes is an 
impediment to the widespread adoption of telemedicine systems 
and methods. 

[0004] Other serious problems with telemedicine systems 

are the inability to verify whether a receiving physician is 

present, whether the receiving system can receive the 

transmitted files, whether the receiving system has received 
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all prior files, and to otherwise ensure continuity of the 
medical record. For example, it is possible for doctors to 
be sent an x-ray or sonogram data, and for that doctor to 
diagnose the x-ray or sonogram data with a misunderstanding 
as to the identity, age, sex, or other physical conditions of 
the patient. Thus, it is possible for doctors to perform 
diagnostic services using mistaken assumptions, which can 
also create legal liability. 

[0005] These and other problems with existing telemedicine 
systems have resulted in the delayed implementation of such 
telemedicine systems. Likewise, these problems with 

telemedicine systems prevent telemedicine from being fully 
developed to the point where the full range of medical 
services, such as diagnostic, pharmaceutical, and other 
similar services can be provided. 
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SUMMARY OF THE INVENTION 
[0006] In accordance with the present invention, a system 
and method for electronic medical file management are 
provided that overcome known problems with managing 
5 electronic medical files. 

[0007] In particular, a system and method for electronic 
medical file management are disclosed that provide for 
electronic medical file integrity and continuity, so as to 
prevent electronic medical files from being misfiled or 

10 tampered with. 

[0008] In accordance with an exemplary embodiment of the 
present invention, a system for transferring electronic 
medical files is provided, so as to provide for patient file 
integrity and continuity in a telemedicine system. The 

15 system includes a record server that has a medical record 
data file for each patient, such as a File Transfer Protocol 
(FTP) server, wherein each patient's medical record data 
file holds medical record data for that patient. A record 
client coupled to the record server receives the medical 

20 record data file. The medical record data is encapsulated 
to prevent modification of the medical record data, thus 
providing for integrity and continuity of the patient's 
medical record. 

[0009] The present invention provides many important 
25 technical advantages. One important technical advantage of 
the present invention is a system and method for electronic 
medical file management that maintains the integrity of each 
patient's medical record file data, such that changes cannot 
be made to the diagnostic data, medical practitioner 
30 comments, and other data in the patient's medical record file 
data. Likewise, all access to the medical record data file 



015351.0001 DALLAS 434681 vl 



4 



Attorney Docket No. 
015351.0001 



PATENT APPLICATION 



is tracked, such that the continuity of the medical record 
file data can be maintained. 

[0010] Those skilled in the art will further appreciate 
the advantages and superior features of 1 the invention 
together with other important aspects thereof on reading the 
detailed description that follows in conjunction with the 
drawings . 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0011] FIGURE 1 is a diagram of a system for providing 
telemedicine services in accordance with an exemplary 
embodiment of the present invention; 

[0012] FIGURE 2 is a diagram of a system for providing 
file synchronization functionality in accordance with an 
exemplary embodiment of the present invention; 
[0013] FIGURE 3 is a diagram of a system for providing 
medical record data file tracking functionality in 
accordance with an exemplary embodiment of the present 
invention; 

[0014] FIGURE 4 is a diagram of a system for providing 
remote data input in accordance with the exemplary 
embodiment of the present invention; 

[0015] FIGURE 5 is a diagram of a system for providing 
record client functionality in accordance with an exemplary 
embodiment of the present invention; 

[0016] FIGURE 6 is a flow chart of a method for providing 
file synchronization and tracking in accordance with an 
exemplary embodiment of the present invention; 
[0017] FIGURE 7 is a flow chart of a method for 
generating and encapsulating diagnostic data in accordance 
with an exemplary embodiment of the present invention; and 
[0018] FIGURE 8 is a flow chart of a method for providing 
telepharmacy services in accordance with an exemplary 
embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 



[0019] 



In the description that follows, like parts are 
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marked throughout the specification and drawings with the 
same reference numerals, respectively. The drawing figures 
might not be to scale, and certain components can be shown 
in generalized or schematic form and identified by 
commercial designations in the interest of clarity and 
conciseness . 

[0020] FIGURE 1 is a diagram of a system 100 for 
providing telemedicine services in accordance with an 
exemplary embodiment of the present invention. System 100 
allows physicians to ensure the continuity and integrity of 
medical records so as to enable them to use telemedicine to 
treat patients without incurring significant risk of legal 
liability or other serious problems. 

[0021] System 100 includes record server 102 which can be 

implemented in hardware, software, or a suitable combination 

of hardware and software, and which can be one or more 

software systems operating on a general purpose server 

platform. As used herein, a software system can include one 

or more object's, agents, threads, line of code, subroutines, 

separate software applications, two or more lines of code or 

other suitable software structures operating in two or more 

separate software applications, on two or more different 

processors, or other suitable software architectures. In 

one exemplary embodiment, a software system can include one 

or more lines of code or other suitable software structures 

operating in a general purpose software application, such as 

an operating system, and one or more lines of code or other 

suitable software structures operating in a specific purpose 

software application. In another exemplary embodiment, a 

software system can include one or more lines of hypertext 
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markup language (*.HTML) or other suitable software 
operating in a general purpose web browser system, so as to 
create a specific purpose system receiving information input 
from a user. 

[0022] Record server 102 is coupled to record 
clients 104a through 104b by communications medium 114. As 
used herein, the term "couple", and its cognate terms such 
as "couples" and "coupled", can include a physical 
connection (such as through a copper conductor) , a virtual 
connection (such as one or more randomly assigned memory 
locations of a data memory device) , a logical connection 
(such as through one or more logical devices of a 
semiconducting circuit) , a wireless connection, other 
suitable connections, or a suitable combination of such 
connections. In one exemplary embodiment, systems and 
components are coupled to other systems and components 
through intervening systems and components, such as through 
an operating system of a general purpose processing 
platform. Communications medium 114 can be a local area 
network, a wide area network, the public switched telephone 
network, the Internet, a frame relay, a wireless network, an 
optical network, other suitable communications media, or a 
suitable combination of such communications media. 
[0023] Record server 102 transfers medical record data 
files to record clients 104a through 104b. To ensure that 
medical records sent to record clients 104a through 104b 
will not be inadvertently misfiled or confused by 
practitioners with those other patients, record server 102 
includes sync system 108. Sync system 108 transmits a 
synchronization data file to record client 104a or 104b 
prior to transmission of medical record data files. In one 
exemplary embodiment, sync system 108 can transmit the 
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entire medical record data file for a patient to record 
client 104a or 104b, such that record client 104a or 104b 
stores the latest version of the entire medical record data 
file regardless of whether any version of that file exists 
5 on record client 104a or 104b. In another exemplary 
embodiment, sync system 108 can first determine which 
medical record data file or files a record client 104a or 
104b has for a patient, and can then transmit only files or 
portions of files that have been changed, new files, or 

10 other suitable files. In this manner, sync system 108 
ensures that the medical record data files stored on record 
client 104a and 104b are the most recent medical files, and 
further that sufficient files exist to particularly identify 
any patient, so as to prevent inadvertent misdiagnosis, 

15 misplacement or misfiling of medical record data files, or 
other problems. 

[0024] Record server 102 also includes tracking 
system 110. Tracking system 110 is used to track access to 
medical record data files. In one exemplary embodiment, 

20 tracking system 110 includes an algorithm that creates a 
unique tracking access code number based upon the previous 
value of the tracking identification number, the date of 
access, the location of access, and other suitable data, 
such that the modification history for the medical data file 

25 can be determined from the tracking access code number. 
Tracking system 110 further prevents predetermined portions 
of the medical record data file from being modified. In 
another exemplary embodiment, medical diagnostic data, 
physician comment data, and other suitable data can be 

30 encapsulated such that any attempt to alter or modify the 
data will be prevented or detected. 
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[0025] Tracking system 110 on record server 102 can 
coordinate with tracking system 110 on record client 104a so 
that files that have been transmitted to record client 104a 
are checked when record client 104a returns the files to 
5 record server 102. In this matter, any modifications or 
attempt to modify sealed medical record data will be 
detected. Likewise, record server 102 and record 

client 104a can be configured to prevent access to medical 
records except through record server 102 and record 
10 client 104a, such as by using encryption and decoding 
systems . 

[0026] Record client 104b includes remote data 
system 112. Remote data system 112 can be implemented in 
hardware, software, or suitable combination of hardware and 

15 software, and can be one or more software systems operating 
on a general purpose processing platform. Remote data 
system 112 generates audio data, audiovisual data, graphical 
data, text data, or other suitable data and transmits it to 
record server 102, so that the data can be viewed by an 

20 operator at that location. Likewise, record server 102 can 
forward the data to record client 104a or other suitable 
systems for remote viewing by others. Remote data 

system 112 interacts with tracking system 110 and sync 
system 108, such that the remote data can be encapsulated as 

25 it is generated, at predetermined times, stored with 
diagnostic data received from a doctor, or otherwise 
combined. In one exemplary embodiment, tracking system 110 
can receive the graphical image data or other data from 
remote data system 112, can provide that data to record 

30 client 104a, and can also receive diagnostic data from 
practitioners at record client 104a. The graphical image 
data can be encapsulated separately from the diagnostic data 
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received from each doctor, and all three sets of data can 
then be encapsulated to prevent subsequent modification. In 
this manner, a clear record of the medical treatment, 
diagnostic data, and other information can be kept. 
5 [0027] Record clients 104a and 104b can be implemented in 
hardware, software, or a suitable combination of hardware 
and software, and can be one or more software systems 
operating on a general purpose processing platform. In one 
exemplary embodiment, record clients 104a and 104b can 
10 operate on a server physically located at a medical facility 

□ or remote treatment facility, can be application services 

if | 

providers (ASP) providing services to terminals at different 
medical facilities, or can be implemented in other suitable 
\j manners. 

\\l 15 [0028] In operation, system 100 facilitates the provision 
x of telemedicine services by ensuring medical record data 

I B B J file integrity and continuity. Medical record data file 

Q integrity is ensured by sealing diagnostic data, doctor 

comments, and other suitable data to prevent subsequent 
M- 20 modification of the data. Medical record data file 

continuity is ensured by keeping a track of all access to 
the medical record data file so that it can be readily 
determined whether a medical record was accessed, when it 
was accessed, who accessed it, and what was done to the 
25 medical record data file. In this manner, system 100 allows 
a medical record data file to be generated and maintained as 
a permanent part of a patient' s medical record, thus 
minimizing any legal liability for loss of medical record 
data, intentional or inadvertent modification or 
30 manipulation of medical record data, or other similar 
problems typically encountered in the prior art. 
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[0029] FIGURE 2 is a diagram of a system 200 for 

providing file synchronization functionality in accordance 

with an exemplary embodiment of the present invention. 

System 200 includes sync system 108 and file detection 

5 system 202, file transfer system 204, notification 

system 206, and excerpt transfer system 208, each of which 

can be implemented in hardware, software, or a suitable 

combination of hardware and software, and which can be one 

or more software systems operating on a general purpose 

10 processing or server platform. 

p [0030] File detection system 202 interfaces with a record 

£jj client 104 or other suitable systems to determine whether a 

U1 medical record data file for a patient is present on such 

! I system. In one exemplary embodiment, file detection 

*!* 15 system 202 can determine which of a plurality of medical 
Us 

record data files exists, the version of such medical record 
data files, and other suitable information such as size and 
ri access date so as to determine whether modifications have 

been made to the files, whether such modifications are 

□ 

i^i 20 authorized, or other suitable information. File 
detection system 202 can then transfer the latest version of 
files, new files, or other suitable files to a record 
client 104 or other suitable systems. File detection 
system 202 can also interface with a file storage system 
25 operating on system 200 to update file access and status 
records . 

[0031] File transfer system 204 can transfer medical 

record data files from sync system 108 to record client 104 

or other suitable systems, and can likewise transfer the 

30 files or receive the files from such systems and store them 

on sync system 108 or system 200. File transfer system 204 

keeps track of where medical record data files have been 
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transmitted, the time of transmission, and the contents of 
the medical record data files at the time of transmission, 
such that it can be readily determined which practitioners 
were given access to the medical record data file and what 
was in the file when they were given access. File 
transfer system 204 can also be used to determine what 
additional information may have been added to a medical 
record data file after it was transmitted to a practitioner 
and before it was returned to system 200. 

[0032] Notification system 206 generates notification 
data such that practitioners at a record client 104 or other 
suitable systems can be made aware of the presence of a file 
or a file excerpt. In one exemplary .embodiment, 

notification system 206 operates in conjunction with excerpt 
transfer system 208 so as to notify a practitioner that an 
excerpt is available for review and comment. In this 
exemplary embodiment, notification system 206 can send a 
pager message, email message, phone message, or other 
suitable message to a doctor or other medical professional 
requesting that doctor to view a file, such as by accessing 
a website, an FTP server, or by receiving an email with a 
medical record excerpt attachment, or by other suitable 
methods, and can also receive confirmation from such medical 
professional when the medical record excerpt has been 
reviewed and returned. Notification system 206 can also 
notify a local physician of the availability of a medical 
record data file and when such file was flagged for review 
by the medical professional, and can status a file 
unreviewed if the medical professional declines or otherwise 
indicates that review of the record will not be performed. 
[0033] Excerpt transfer system 208 allows a portion of a 
medical record, such as encapsulated graphic image data, x- 
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ray image data, audio data, audiovisual data, graphic data, 
text data, ultrasound data, or other suitable data, to be 
accessed by a predetermined practitioner and for that 
practitioner to enter comments or other suitable data. In 
5 one exemplary embodiment, excerpt transfer system 208 is 
used to receive diagnosis input from remotely-located 
practitioners, such as review of x-ray data by a surgical 
expert, internal organ expert, or other suitable experts. 
Excerpt transfer system 208 can be used to prevent transfer 
10 of the entire medical record when only a portion of the 
medical record needs to be transferred. Excerpt transfer 
til system can operate in conjunction with notification 

system 206, file transfer system 204, and file detection 
system 202 to ensure that minimal data transfer requirements 
15 are performed in order to facilitate the receipt of 
diagnostic data from remote practitioners. 

[0034] In operation, system 200 allows medical record 
data files to be synchronized prior to transmission, 
facilitates the complete transfer of medical records, and 
20 tracks the status of such medical records so as to determine 
■whether modifications to records have been performed without 
proper authorization. System 200 thus helps to prevent 
inadvertent misplacement of medical records, and also helps 
to prevent the need for transmitting entire medical record 
25 data files when only excerpts of the medical record data 
files need to be transmitted. System 200 can also be used 
to detect when medical record data files have been 
improperly modified. 

[0035] FIGURE 3 is a diagram of a system 300 for 

30 providing medical record data file tracking functionality in 

accordance with an exemplary embodiment of the present 

invention. System 300 includes tracking system 110 and 
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record encapsulation system 302, detail encapsulation 
system 304, inventory tracking system 306, record access 
tracking system 308, record database system 310, and record 
notification system 312, each of which can be implemented in 
5 hardware, software, or a suitable combination of hardware 
and software, and which can be one or more software systems 
operating on a general purpose server platform. 
[0036] Record encapsulation system 302 can encapsulate an 
entire medical record data file for a patient so as to 
10 maintain the integrity of the entire medical record data 
O file. In one exemplary embodiment, record encapsulation 

i^i system 302 includes encryption algorithms that generate a 

|Jl value based upon the exact data structure of the entire 

Sj medical record data file, such that any modifications to the 

: t = 15 medical record data file can be detected. Record 

SB? 

Ei encapsulation system 302 can also buffer the medical record 

r-% 

when it is accessed, such that if an attempt is made to 

ill 

f| modify the medical record data file prior to closing it, 

;J? then a suitable flag can be generated and the previous 

\=k 20 version of the medical record can be stored separately from 
the modified version. Record encapsulation system 302 can 
thus be used to notify an operator of record tampering 
without alerting the party that has tampered with the record 
of the notification. 
25 [0037] In one exemplary embodiment, sync system 108, 
excerpt transfer system 208, tracking system 110, record 
encapsulation system 302, and other suitable systems can be 
used as a point-to-point live consultation system, such as 
to allow a physician to consult with a patient at a remote 
30 site, two physicians to consult where one of the physicians 
is with the patient, two physicians to consult using medical 
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record data, or other suitable point-to-point consultation 
functionality . 

[0038] Detail encapsulation system 304 receives 
diagnostic data, comment data, or other suitable medical 
5 record data file data and performs separate encapsulation of 
such data. In one exemplary embodiment, detail 

encapsulation system 304 can encapsulate graphic image data, 
x-ray data, sonogram data, or other suitable data so that 
inadve'rtent modification of such data is not performed. 

10 Likewise, detail encapsulation system 304 can buffer detail 
data and detect whether any changes have been made, such as 
through a suitable encryption algorithm. In this manner, 
detail encapsulation system 304 can be used to store the 
original and modified detail data so as to determine whether 

15 tampering with data has occurred. 

[0039] Inventory tracking system 306 can be used to keep 
track of inventory at a remote location. In one exemplary 
embodiment, inventory tracking system 306 can be implemented 
in conjunction with remote data system 112, such as to track 

20 the number of pharmaceutical batches that have been stored 
and are ready for dispensing. Other suitable inventory 
tracking functionality can be provided. 

[0040] Record access tracking system 308 performs record 
access tracking for parties accessing medical record data 

25 files through record encapsulation system 302 or detail data 
through detail encapsulation system 304. In one exemplary 
embodiment, record access tracking system 308 performs 
predetermined operations on the data field of the files, on 
preselected portions of such data fields, or on other 

30 suitable software data structures, and can generate record 

tracking data that indicates the status of part or all of 

the medical record data file prior to processing it with 
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record access tracking system 308. This record tracking 
data can be compared to previous record tracking data values 
such as by sync system 108 or other suitable systems to 
determine whether modification to part or all of a medical 
data record file has occurred. In this manner, record 
access tracking system 308 helps to maintain the integrity 
and continuity of medical record data. 

[0041] Record database system 310 stores local record 
data for medical record data files. In one exemplary 
embodiment, record database system 310 can coordinate with 
sync system 108 and tracking system 110 or other suitable 
systems operating on a record client 104 to determine 
whether to store a new file as a new version of the medical 
record data file, replace an existing medical record data 
file, flag data records as having been improperly modified, 
or perform other suitable database functions. 

[0042] The record data stored by record database system 
310 can be organized as one or more files or tables, where 
each file or table has one or more data fields. The data 
fields can include common data fields, and the files or 
tables can be associated with each other so as to form a 
database. The following exemplary files or table structures 
can be used, and all the data fields provided can be used, a 
subset of the data fields can be used, some or all of the 
data fields can be supplemented with other suitable data 
fields, or sets of other suitable data fields can be used. 
Likewise, other file or table structures can be used that 
combine the data fields provided herein in other suitable 
manners . 

[0043] One exemplary file or table structure includes 
vital sign data fields such as a vital sign reading 
identification number; an episode identification number; 
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systolic blood pressure data; diastolic blood pressure data; 
pulse rate data; pulse oximetry data; temperature data; 
bronchial capacity data; bronchial peak flow volume data; 
spirometry test data; spirometry test type data; blood 
glucose reading average; blood glucose reading count; height 
in feet; height in inches; weight in pounds; electro-cardio 
gram data; and time/date modified data. 

[0044] Another exemplary file or table structure includes 
audioclip data fields such as an audioclip identification 
number; an episode identification number; audioclip name and 
location; audioclip type designation; audioclip time/date 
created data; and an audioclip instance number. 
[0045] Another exemplary file or table structure includes 
demographics data fields such as patient identification 
alpha/numeric; provider identification alpha/numeric ; 
demographic survey scribe; patient age data; patient gender 
data; patient religion data; patient ethnicity data; patient 
level of education data; patient insurance coverage data; 
patient household income data; number of household 
occupants; patient familiarity with telemedicine data; 
time/date modified; and the number of years the patient has 
smoked . 

[0046] Another exemplary file or table structure includes 
document identification data such as a document 
identification number; episode identification number; 
document description data; document creation date; and a 
document instance number. 

[0047] Another exemplary file or table structure includes 
episode data such as an episode identification number; 
episode type; patient identification alpha/numeric; 
performing provider alpha/numeric; reviewing provider 
alpha/numeric; episode creation date; episode image Tag 
Image File Format (TIF) name and path; episode document TIF 
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name and path; episode creation location; episode diagnosis 
created; episode cpt code assignment; episode prescription 
created; new data flag for file transfer; raw audit 
information; audit code generated from raw audit info; audit 
5 index for file transfer; and an episode billing status. 

[0048] Another exemplary file or table structure includes 
fetal worksheet data such as a worksheet identification 
number; episode identification number; worksheet instance 
number; examination type; patient identification 

10 alpha/numeric; patient name (last, first, m.i.); examination 
date; performing provider identification alpha/numeric- 
performing provider name (last, first, m.i.); patient's 
intake indication; patient's age; last menstrual period; 
gestational age; times pregnant; times given birth; patient 

15 abort history; single/multiple fetus; multiple designation 
type; fetal heart activity; fetal extremeties activity; 
fetal respiration activity; fetal presentation grade; normal 
amniotic fluid data; hydro amniotic fluid data; oligo 
amniotic fluid data; variable amniotic fluid data; anterior 

20 placenta position; posterior placenta position; fundal 
placenta position; placenta condition; placenta grade; 
cranium identification data; spine identification data; post 
fossa identification data; ventricles identification data; 
heart 4 chambers identification data; left VOT 

25 identification data; right VOT identification data; fluid GI 
identification data; bladder identification data; right 
kidney identification data; left kidney identification data; 
male gender identification data; female gender 
identification data; 3 vessel cord identification data; 

30 umbilicus identification; extremeties identification; face 
identification; amniotic fluid volume grade; tone grade; 
reactivity grade; movement grade; respiration grade; sum of 
bio elements; sum of bio grades; bi-parietal diameter; bi- 
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parietal age; bi-parietal percentile; bi-parietal associated 
image number; head circumference measurement; head 
circumference age; head circumference percentile; head 
circumference associated image number; abdominal 
5 circumference measure; abdominal circumference age; 
abdominal circumference percentile; abdominal circumference 
associated image number; long femur bone measurement; long 
femur bone age; long femur bone percentile; long femur bone 
associated image number; crown/rump length measurement; 

10 crown/rump length age; crown/rump length percentile; 
crown/rump length associated image number; fetal sac 
measurement; fetal sac age; fetal sac percentile; fetal sac 
image number; average age; total cardial diameter; total 
cardial age; total cardial percentile; total cardial image 

15 number; humerus length measurement; humerus length age; 
humerus length percentile; humerus length associated image 
number; effective fetal weight; estimated date of delivery; 
fetus systolic blood pressure; and fetus diastolic blood 
pressure data. 

20 [0049] Another exemplary file or table structure includes 
glucometer reading data such as a reading identification 
number; episode identification number; patient 

identification alpha/numeric; blood glucose measurement; and 
a measurement time and date. 

25 [0050] Another exemplary file or table structure includes 
image data such as an image identification number; episode 
identification number; image description; image creation 
time/date; image instance number; image quality setting; 
subjective notes; objective notes; assessment notes; and 

30 plan notes. 

[0051] Another exemplary file or table structure includes 
location data such as a location identification number; 
location description; userid; and facility data. 
[0052] Another exemplary file or table structure includes 
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location type data such as a location type identification 
number; location type description; and a userid. 
[0053] Another exemplary file or table structure includes 
note data such as a note identification number; episode 
identification number; provider identification 

alpha/numeric; note creation time/date; and note text. 
[0054] Another exemplary file or table structure includes 
patient data such as a patient identification alpha/numeric; 
patient identification type; prefix; firstname; middlename; 
lastname; suffix; date of birth; address; city; state; 
postal code; home phone; work phone; patient pharmacy 
identifier; patient insurance information; patient diagnosis 
history; patient prescription history; patient profile 
modification history; disease state management note history; 
weight; height feet; height inches; systolic blood pressure 
minimum; systolic blood pressure maximum; diastolic blood 
pressure minimum; diastolic blood pressure maximum; heart 
rate minimum; heart rate maximum; pulse oximetry minimum; 
pulse oximetry maximum; temperature minimum; temperature 
maximum; blood glucose minimum; blood glucose maximum; 
bronchial capacity minimum; bronchial capacity maximum; peak 
flow minimum; and peak flow maximum. 

[0055] Another exemplary file or table structure includes 
patient identification type data such as a patient type 
identification number; patient type name; and a patient type 
mask . 

[0056] Another exemplary file or table structure includes 

pharmacy data such as a pharmacy identification number; 

pharmacy name; phone number; and a fax number. 

[0057] Another exemplary file or table structure includes 

provider data including a provider identification 

alpha/numeric; provider identification type; provider 

activity code; firstname; middlename; lastname; suffix; 
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organization name; address; city; state; postal code; work 
number; modem number; fax number; password; prefix; hcv 
privileges; ip address/machine name; provider profile 
modification history; and a global patient access flag. 
5' [0058] Another exemplary file or table structure includes 
provider code data such as a provider activity code and code 
description. 

[0059] Another exemplary file or table structure includes 

provider identification type data such as an identification 
10 number; identification name; and identification mask. 

[0060]. Another exemplary file or table structure includes 
g site aata such as a federal identifier,, company „a m e ; 

13 J address; city; state; zip code; primary user identifier; 

voice number; and fax number. 
M 15 [0061] Another exemplary file or table structure includes 
!** spirometry data such as a spirometry identification number; 

i z : 

i< episode identification number; patient identification 

j*j alpha/numeric; test time/date; test type; test sequence 

fjl 

p number; test date; mouth piece number; physician name; 

4i 20 forced vital capacity (FVC) ; forced expiratory volume (FEV) 
T[ 0.5 second; forced expiratory volume 1st second; forced 

expiratory volume 3rd second; percentage ratio of FEV 
(timed) to FVC; peak expiratory flow rate; forced expiratory 
flow @ 25%; forced expiratory flow @ 50%; forced expiratory 
25 flow @ 75%; forced expiratory flow @ middle of test; forced 
inspiratory vital capacity; forced inspiratory vital 
capacity @ 0.5 second; forced inspiratory vital capacity @ 1 
second; forced inspiratory vital capacity (FIV) @ 3 second; 
peak inspiratory flow (FIF) rate; FIF @ 50%; FIF @ 75%; FIF 
30 between 200ml and 1200 ml. 1000ml measure; percentage ratio 
of expiratory time to volume; maximum voluntary ventilation; 
maximum total ventilation; respiratory rate; slow vital 
capacity; body temperature and pressure, saturated; and room 
temperature during test . 
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[0062] Another exemplary file or table structure includes 
videoclip data such as identification data; episode 
identifier; a drive or server path where the clip is 
located; the type of clip; time stamp data; and page number 
5 data. 

[0063] Another exemplary file or table structure includes 
activity log data such as an identifier; the action that is 
being logged; user; filename; time of activity; and 
send/receive status data. 
10 [0064] Record notification system 312 generates 
p notification data to notify a party that a record has been 

received and that the record should be reviewed. In one 

01 

|j] exemplary embodiment, a medical record data file or an 

* B ! excerpt is transmitted with the name of a practitioner, an 

,j: 15 email address, a pager number, or other suitable data. 

= 3 s 

tJ ' Record notification system 312 logs the received files or 

C! excerpts and notifies the practitioner in one or more 

ill 

predetermined manners, such that diagnostic treatment can be 
4) performed without requiring the participation of all 

n 

T[ 20 involved parties. In this manner, record notification 
system 312 facilitates the processing of telemedicine 
diagnostic data, such as by allowing doctors to diagnose 
such data -when they have available time, and does not 
require practitioners to be present when the diagnostic data 
25 is being acquired. Record notification system 312 can thus 
be used in a local mode to also facilitate the coordination 
of medical advice after diagnostic data has been acquired. 
[0065] In operation, system 300 allows medical record 
data files to be tracked and access to such medical record 
30 data files or medical record data contained within such 
medical record data files to be tracked, coordinated and 
controlled so as to prevent unauthorized modification of 
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data, to maintain the integrity of the data file, and to 
ensure continuity of the medical record data file. 
System 300 thus allows telemedicine services and other 
suitable services requiring access to a medical record data 
5 file to be provided without incurring the risks posed by 
prior art systems. 

[0066] FIGURE 4 is a diagram of a system 400 for 
providing remote data input in accordance with the exemplary 
embodiment of the present invention. System 400 includes 
10 remote data system 112 and counseling display system 402, 

O data input system 404, and local inventory tracking 

system 406, each of which can be implemented in hardware, 

yl software, or a suitable combination of hardware and 

5 ; 

s| software, and which can be one or more software systems 

i? a 

;?* 15 operating on a general purpose processing platform, 

j, [0067] Counseling display system 402 can generate graphic 

;^ image data, text data, comment data, or other suitable data 

r| and can transmit that data to a record server 102 or other 

:t! suitable systems for processing. Counseling display 

U 

|=b 20 system 402 thus allows remote access to audio data, 

audiovisual data, graphic data, text data, x-ray data, 

sonogram data, or other suitable data. In one exemplary 

embodiment, counseling display system 402 can be used to 

allow a pharmacist or other medical professional to provide 

25 counseling to patients located at a record client 104b, such 

that the pharmacist, physician or other suitable medical 

practitioner does not have to be physically present in order 

to provide counseling of the patient. Counseling display 

system 402 can also interface with detail encapsulation 

30 system 304, record encapsulation system 302, or other 

suitable systems of record server 102 to allow the data to 

be stored and encapsulated to prevent modification or loss 
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of the data. In this manner, both the data provided to the 
doctor to facilitate diagnosis and counseling and the data 
received from the doctor in response to the provided data 
can be stored either on remote data system 112, at a record 
5 server 102, at both locations, or in other suitable 
locations . 

[0068] Data input system 404 allows data to be input to 
assist with counseling provided through counseling display 
system 402 or for other suitable purposes. In one exemplary 
10 embodiment, data input system 404 includes a still image 
'p camera, sonogram data generating equipment, x-ray scanning 

'ill equipment, or other suitable data input systems that can 

Ul provide data from a remote location to a physician at a 

record server 102, at another record client 104, or other 
4] 15 suitable systems. In another exemplary embodiment, data 
~' input system 404 can receive data such as a bar code or 

M other identifying data on a package of pharmaceutical 

supplies, and this information or data can be used to 
identify both the type of drug stored within the package, 
20 and also the identity of the patient for whom the 
pharmaceutical materials are being provided. It may then be 
determined by data input system 404, remote data system 112, 
record server 102, or other suitable systems whether the 
patient has received the pharmaceutical materials before or 
25 otherwise requires counseling. Data input system 404 can 
then coordinate with counseling display system 402 to allow 
a practitioner to provide counseling to the patient or 
otherwise ensure that all necessary procedures for providing 
the pharmaceutical supplies to the patient have been 
30 followed. 

[0069] Local inventory tracking system 406 can keep track 
of the number of packages of pharmaceuticals or other 
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suitable packages or materials that have been dispensed by a 
record client 104 , remote data system 112 or other suitable 
systems. Local inventory tracking system 406 can coordinate 
with an inventory tracking system 306 of a record 
5 server 102, another record client 104, or other suitable 
systems so as to ensure that the amount of pharmaceutical 
materials provided to a remote location is controlled. In 
one exemplary embodiment, remote data system 112 is 
implemented on a record client 104b located in a remote 
10 pharmaceutical dispensing facility that does not have a 
licensed pharmacist on site. Remote data system 112, record 
client 104 and record server 102 can then be used to counsel 
U! a patient at the remote facility if the patient has not 

ewe 

received the drugs before, and to store such counseling so 

4} 15 as to generate a record showing that the patient received 

1' sufficient counseling as may be required by law or good 

medical practice. In this manner, system 400 facilitates 

telepharmacy services, by generating record data that can be 

used to respond to regulatory authorities if they ever 

20 question whether regulatory policies have been followed, 

such as a requirement for the counseling of a patient when 

they receive a prescription drug for the first time. 

[0070] In operation, system 400 allows data to be 

gathered from remote locations where there is no licensed 

25 practitioner, and then allows the licensed practitioner to 

access that data and to provide comments, diagnostic 

information or other suitable information. System 400 can 

thus be used to assist with telepharmacy services, with 

remote telemedicine counseling, or other suitable processes. 

30 [0071] FIGURE 5 is a diagram of a system 500 for 

providing record client functionality in accordance with an 

exemplary embodiment of the present invention. System 500 
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includes record client 104 and diagnostic record system 502, 
comment request system 504, comment system 506, and remote 
comment system 508, each of which can be implemented in 
hardware, software, or a suitable combination of hardware 
5 and software, and which can be one or more software systems 
operating on a general purpose server platform. 
[0072] Diagnostic record system 502 generates diagnostic 
record data for inclusion in a medical record data file. In 
one exemplary embodiment, diagnostic record system 502 can 
10 include (but is not limited to) a handheld still image 
u generating camera, a handheld video image generating camera, 

eye/ear/nose and throat imaging equipment, arterialscopic or 

U1 other invasive imaging equipment, x-ray imaging equipment, 

M 

\l ultrasound equipment, an intracavity transducer, an 

15 abdominal transducer, a vital signs monitor, a glucometer, 
Sl an electrocardiograph, a larynagoscope, a spirometer, an 

opthalmoscope , a dermascope, sonographic imaging equipment, 

y! 

□ audio monitoring equipment such as for listening to 

•j% 

heartbeats or other sounds, or other suitable diagnostic 
20 equipment. Diagnostic record system 502 generates the 
diagnostic record data, and can encapsulate some or all of 
the data, such as segments of the data that are relied on by 
a surgeon or practitioner to render advice, or other 
suitable data. 

25 [0073] Comment request system 504 can be used to request 
comments on some or all of a medical record data file. In 
one exemplary embodiment, comment request system 504 can 
interact with a remote comment system 508 operating on 
another record client 104, systems operating on a record 

30 server 102 or other suitable systems to request comment data 

from one or more remotely located practitioners. Comment 

request system 504 can then track whether such comments have 
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been received, and can coordinate with comment system 506 to 
store the comments and encapsulate them for inclusion in the 
medical record data file. 

[0074] Comment system 506 receives comments, such as from 
5 a local practitioner or from a remote practitioner, and 
associates those comments with diagnostic record data or 
other suitable data. Comment system 506 can also 

encapsulate the comments at the completion of the diagnostic 
session for inclusion in the medical record data file. 

10 [0075] Remote comment system 508 coordinates with other 
systems to receive comments or requests for comments. In 
one exemplary embodiment, a remote comment system 508 can 
receive a request for comment and can notify a local 
physician of the request for comment, such as by email, 

15 pager message, file transfer protocol (FTP), or other 
suitable procedures. In this manner, remote comment system 
508 can operate in an "unattended" mode, such that FTP 
protocol or other suitable protocols for the transfer of 
large files can be initiated without requiring an operator 

20 to be present at the receiving end to initiate the transfer. 
Remote comment system 508 can then receive the comments from 
the local physician, can generate displays of graphical 
diagnostic record data or other suitable data, can support 
real time video conferencing, or can perform other suitable 

25 functionality. Remote comment system 508 can also 

coordinate with remote comment system 506 to store such 
diagnostic data locally, such as by storing record 
affiliation data, so that the local physician or 
practitioner can keep a record of the advice rendered and 

30 the data on which that advice was based. 

[0076] In operation, system 500 allows practitioners to 

generate diagnostic records, view existing diagnostic 
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records, view existing comments, and store new comments. 
System 500 further allows practitioners to coordinate with 
other practitioners to receive comment data on records, 
select portions of the record for access by or transmission 
5 to such remote practitioners, or perform other suitable 
functions. In this manner, system 500 facilitates the 
provision of telemedicine services by ensuring record 
integrity and continuity. 

[0077] FIGURE 6 is a flow chart of a method 600 for 
10 providing file synchronization and tracking in accordance 
□ with an exemplary embodiment of the present invention.. 

m Method 600 begins at 602 where a remote diagnosis is 

Ul initiated. In one exemplary embodiment, the remote 

lath 

s,j diagnosis can be initiated when the physician logs on, 

l i B 15 requests initiation of the remote diagnosis, receives the 

U! 

request for initiation of the remote diagnosis, or otherwise 
indicates that they will participate in a remote diagnosis. 

C! For example, remote diagnosis may start when a physician 

determines that another physician should receive the medical 

\*u 20 record data file and provide diagnostic data/comments. The 

method then proceeds to 604 where it is determined whether 

the medical record data file is present at the remote site. 

If it is determined that the medical record data file is not 

present, the method proceeds to 606 where the file is 

25 transferred. The method then proceeds to 610. Otherwise, 

if it determined that the medical record data file is 

present, the method proceeds to 608 where any portions of 

the medical record data file that are not present can be 

transferred, updated with the most recent data, or other 

30 suitable procedures can be used. Likewise, 608 can be 

bypassed when portions of the medical record data file are 

not used. The method then proceeds to 610. 
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[0078] At 610, record notification data is generated. 
For example, a list identifying all of the medical record 
data files that have been received can be generated that 
alerts the practitioner to the receipt of the records in the 
5 order in which they were received, in order of priority, in 
order or urgency, or in other suitable orders. Likewise, an 
email, pager message, or other suitable record notification 
message can also or alternatively be generated. The method 
then proceeds to 612. 
10 [0079] At 612, it is determined whether the record has 
O been reviewed. For example, the record notification 

if! 

ft\ procedure can be implemented a predetermined number of 

Ml times, after which time the medical record data file will 

receive a status of not having been reviewed or of having 
4 8 15 review declined. If it is determined that the record has 

U I 

„ . not been reviewed at 612, then the method proceeds to 614 

— where the medical record data file status is assigned. In 

U1 

p one exemplary embodiment, review may be declined when a 

£ 'Ll physician has received a medical record improperly, is not 

Uh 20 familiar with the patient, is no longer treating the 
patient, or in other suitable circumstances. If it is 
determined at 612 that the record has been reviewed, the 
method proceeds to 616. 

[0080] At 616, record tracking data is updated. For 

25 example, when the medical record data file is opened, an 

algorithm can be used to modify tracking data that 

identifies the most recent access to the record, the time 

and date, the location, the name of the physician accessing 

the record, the size of the file, the structure of the file, 

30 or other suitable data. The method then proceeds to 618 

where the diagnostic record data is presented to the 

practitioner for review and comment. 
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synchronization and tracking of medical record data files to 
ensure the integrity and continuity of the file. Method 600 
can be used to prevent the inadvertent misclassif ication or 
misidentif ication of medical record data files. Method 600 
further provides for tracking of all access to medical 
record data files, to maintain an audit trail capability so 
that all practitioners who had access to the record and 
their comments made at that time can be determined. 
Likewise, it can also be determined whether a physician was 
requested to access a record and declined to do so. 
[0082] FIGURE 7 is a flow chart of a method 700 for 
generating and encapsulating diagnostic data in accordance 
with an exemplary embodiment of the present invention. 
Method 700 begins at 702 where diagnostic data is generated. 
In one exemplary embodiment, the diagnostic data can be 
generated by creating photographic image data, x-ray data, 
ultrasound data, specialized graphic image data, or other 
suitable data. The method then proceeds to 704. 
[0083] At 704, the diagnostic data is encapsulated. In 
one exemplary embodiment, the diagnostic data can be 
encapsulated by including it in a format that is proprietary 
such that any attempt to access the data with a 
nonproprietary image viewer or other data viewer will result 
in the corruption of the data or damage to the data. 
Likewise, the data can be encapsulated in a manner that 
causes the data to be buffered and where any modifications 
are. stored along with the prior unmodified image or data, so 
that notification data can be generated and the attempt to 
tamper with the record can be detected. The method then 
proceeds to 706. 
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[0084] At 706, it is determined whether comment data is 
being provided with the encapsulated diagnostic data. If it 
is determined at 706 that comment data is not being 
received, the method proceeds to 710. Otherwise, the method 
5 proceeds to 708 where the comment data is received. The 
method then proceeds to 710. 

[0085] At 710, it is determined whether remote comment 
data is requested or is being provided. If it is determined 
that no remote comment data is being requested or provided, 

10 the method proceeds to 716. Otherwise, the method proceeds 
to 712 where excerpts or real time data transfer is 
provided. In one exemplary embodiment, the diagnostic data 
that has been encapsulated is provided to the remote 
location in real time, such as by providing a live video 

15 feed as the data is being encapsulated. Likewise, the data 
can be stored as a file and transmitted for later viewing by 
a remotely located practitioner. Likewise, the comment data 
received at 708 can be transmitted, and can be encapsulated 
prior to transmission. The method then proceeds to 716. 

20 [0086] At 716, the remote comment data is received. The 
remote comment data can be received in real time with the 
comment data received at 708, can be received in a time- 
shifted manner, such that the remote comment data is 
encapsulated, or other suitable procedures can be used. The 

25 method then proceeds to 716. 

[0087] At 716, the comment data is encapsulated. If the 
comment data has previously been encapsulated, such as at 
708, then the combined set of comment data from the various 
sources can be encapsulated at 716 to form a comment data 

30 record. The method then proceeds to 718 where a record copy 

of the medical record data file is stored. For example, each 

time the medical record data file is transmitted between a 
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server and a record client, the medical record data file can 
be stored such that a sequence of modifications to the 
medical record data file can be determined and verified. 
Likewise, the latest version of the medical record data file 
can be stored at the record client, and the record server 
can be used to store all historical versions of the file or 
other suitable procedures can be used. The method then 
proceeds to 720. 

[0088] At 720, the medical record data file is 
transmitted to a medical record server for storage and 
maintenance. Likewise, the server can perform any 

continuity or integrity checks, such as to determine whether 
attempts have been made to tamper with the medical record 
data file, whether parties have had access to the file after 
the file was provided to the practitioner, or other suitable 
procedures can be performed. 

[0089] In operation, method 700 allows diagnostic data to 
be generated and encapsulated and further allows comment 
data from one or more practitioners to be associated with 
the diagnostic data. All diagnostic data and comment data 
can then be encapsulated to provide a consistent and 
traceable medical record. 

[0090] FIGURE 8 is a flow chart of a method 800 for 
providing telepharmacy services in accordance with an 
exemplary embodiment of the present invention. Method 800 
begins at 802 where a prescription is packaged. In one 
exemplary embodiment, the prescription can include sealed 
packaging having a predetermined number of doses of 
medicine. The prescription can further be packaged in 
response to a noticed that is generated based upon the 
number of remaining pre-packaged prescriptions at a remote 
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location, or in response to other suitable data. The method 
then proceeds to 804. 

[0091] At 804 f the package data is stored. Package data 
can include a package identifier, the number of doses of 
5 medicine in the package, the strength, the brand, the 
location which will receive the package, patient data, and 
other suitable data. The method then proceeds to 806. 
[0092] At 806, the package is transferred to a remote 
site. The remote site can be a facility that does not have 
10 a licensed practitioner onsite but which has personnel that 
□ have been trained to operate telepharmacy equipment or other 

]tl suitable equipment. The method then proceeds to 808. 

Ul [0093] At 808, the package data is read at the remote 

H 

^1 site. In one exemplary embodiment, a patient can request to 

41 15 have a prescription filled, and the package can be removed 
„ from a secured storage area at that time and read by a 

W package data reader. Patient data can also be received at 

n that time, such as identification data, prescription data, 

;!f insurance data, or other suitable data. The method then 

20 proceeds to 810 where the data read from the package is 
transmitted to a central site. The method then proceeds to 
812. 

[0094] At 812, it is determined whether the record has 
been verified. For example, the client prescription data 

25 and the package data must match, the package data must 
indicate that the proper package has been received, that the 
package is at the proper site, and other suitable 
verification. If the record is verified, the method 
proceeds to 816. Otherwise, the method proceeds to 814 

30 where an exception report is generated. For example, the 

exception report may include direct notification to the 

remote site that an error has been committed and a request 
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for correction, record verification data can be generated 
that indicates that an improper activity may be occurring at 
the remote site with a flag for follow up that does not 
notify personnel at the remote site, the proper authorities 
5 can be notified, or other suitable procedures can be 
implemented. The method then proceeds to 816. 
[0095] At 816, it is determined whether the patient has 
received this prescription before. If the patient is 
receiving the prescription for the first time, the method 
10 proceeds to 818 where remote counseling data is stored. The 
rj remote counseling data can include audiovisual data 

generated at a central site and at a remote site, where the 
.Ul patient is given advice on how and when to take the medicine 

H and any questions that the patient has may be answered. The 

4= 15 remote counseling data is stored in a manner that allows the 

£ 5 2 

sis 

data to be readily audited by legal authorities in order to 

Q verify that any legal requirements for dispensing 

Ul 

P| pharmaceuticals are being followed. The method then 

y proceeds to 820 where inventory count data is updated. The 

CI 

l^i 20 inventory count data can be used to track the number of 
remaining packages of pharmaceuticals at the remote 
location, the expiration dates of the packages, the rate of 
use of the packages, and other suitable data so that 
additional packages can be prepared and shipped as needed. 
25 [0096] Although exemplary embodiments of a system and 
method for electronic medical file management have been 
described in detail herein, those skilled in the art will 
also recognize that various substitutions and modifications 
can be made to the systems and methods without departing from 
30 the scope and spirit of the appended claims. 
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